Immunohistochemical localization of putative neurotransmitters within the feline nucleus tractus solitarii.
With the aid of immunohistochemical techniques the distribution of substance P, met-enkephalin, serotonin, somatostatin, alpha-melanocyte stimulating hormone, neurotensin and neurophysin immunoreactivities were mapped throughout the rostro-caudal extent of the cat's nucleus tractus solitarii. Three of the putative neurotransmitters (substance P, enkephalin and serotonin) were found to be widely distributed as varicose fibers and punctate structures. The densities of their immunoreactivities were plotted in a range from very dense, dense, moderate, occasional, to none, at different levels of the nucleus of the solitary tract. Substance P immunoreactivity was the most varied and dense of all the neurotransmitters studied. Its accumulations ranged from very dense in the lateral, dense in portions of the parvocellular and lateral, moderate in medial and commissural and occasional in ventrolateral and portions of the parvocellular subdivisions. Both the enkephalin and serotonin immunoreactivities had patterns similar to that of substance P immunoreactivity, although their amounts were not as great. Following colchicine treatment neurons containing substance P and enkephalin immunoreactivity were found in many subdivisions of the nucleus of the solitary tract. Somatostatin, alpha-melanocyte stimulating hormone, neurotensin and neurophysin immunoreactivities were present in the nucleus of the solitary tract as isolated varicose fibers scattered throughout the nucleus. Immunoreactive neurons were not found for these putative neurotransmitters after colchicine treatment. The presence of substance P immunoreactivity within subdivisions which receive visceral afferent input is discussed in relation to the role of substance P as a possible transmitter of the afferent limb of the vagus nerve. The distribution of enkephalin and serotonin immunoreactivities in the nucleus of the solitary tract reflect their involvement in the regulation or modulation of cardiovascular and respiratory functions. While the significance of somatostatin, alpha-melanocyte stimulating hormone, neurotensin and neurophysin immunoreactivities within the nucleus of the solitary tract is not understood at present, these substances might possibly play a role in visceral functions.